reports in standardized normal values.
Most GPs appreciate interpretative comments on reports. A simple written comment by the chemical pathologist should always be available to the GP, even though report validation is becoming progressively difficult for and unpopular with pathologists with increasing workloads.
The advent of computers has brought a new dimension to laboratory reporting and permits a highly sophisticated level of data interpretation (Young 1976) . As well as calculating test results and graphical data presentation, the computer can list possible diagnoses based on the laboratory values and indicate the mathematical probability of each diagnosis listed. The computer can match its results with previous data to highlight significant change. It can also list possible test and drug interactions, suggest additional diagnostic tests and best-test combinations, and identify the most cost-effective tests. Where therapy is based on laboratory values, the computer can calculate drug dosage appropriate to the test result. With increasing laboratory monitoring of drug therapy this last application may prove of particular value to the GP.
The GP has available a number of information sources which can assist him with specimens and reports. Information on specimen requirements is fully detailed in the DHSS handbook 'Using the Laboratory'. Advice on specimen transport and stability will shortly be available in an Association of Clinical Biochemists Bulletin (Wilding et al. 1977) . Usefuil published information on drug interferences (Caraway & Kammeyer 1972) , on SI units (Baron et al. 1974 ) and on normal values (Bold & Wilding 1975) is already available. GP/Laboratory Communication The printed form should not be the only level of communication between the GP and the laboratory; there must be a more personal exchange between them. The telephone provides the usual link, though, since the work of neither GP nor pathologist is rooted in one place, telephone contact is often difficult or delayed. At St Mary's there are opportunities for GP and pathologist to meet at frequent day-time clinical meetings, and at the evening meetings organized by the District Medical Society. In order to up-date GPs on new tests available in the laboratory, it is also my practice to circulate information bulletins on these.
The GP's personal knowledge of his patients places him in an exceptionally favourable position to assist in collaborative research into medical disorders not requiring hospital referral, particularly the early stages of disease. It was, for example, from such collaborative research that it was possible to demonstrate the especial sensitivity of the serum enzyme y-glutamyltransferase for early alcoholism (Rosalki & Rau 1972) .
Collaboration and cooperation between the GP and the chemical pathology laboratory helps the patient and is beneficial to both GP and pathologist. It is the purpose of this paper to record experience of laboratory medicine in a busy general practice over a seven-year period, during which I worked as a partner in practice and as clinical assistant in pathology at a nearby hospital.
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Equipment
Apart from maintaining a supply of specimen containers and a few blood culture bottles, it is essential for practitioners to ensure that transport medium is available for inoculation by wound or genital tract swabs. The proper study of urinary tract infection demands that dip inoculum slides be used. A microscope is invaluable for examination of urine (unspun and deposit) , and for the examination of vaginal discharge and for postcoital testing. A centrifuge is useful not only for preparation of urine deposits, but also for separating plasma and serum from samples of blood.
Incubators are used for dip inoculum slides and also for aerobic culture of blood plates from both wound swabs and throat swabs; putatively positive cultures together with the original specimens are transferred to a hospital laboratory for precise identification. This is the primary 'staging post' concept of pathology as practised by the general practitioner.
Specific Problems in General Practice
Acute sore throat: Repeated surveys from our practice showed pathogens in approximately 35 % of cases of acute pharyngotonsillitis, usually Lancefield group A beta-hemolytic streptococci (BHSA). Of approximately 500 cases per annum, less than 1 % were recognized as cases of infectious mononucleosis, while one case of oral gonorrhoea was seen in seven years and there were no cases of diphtheria.
In the routine situation, swabbing the throat proved unhelpful. Thus, we recommend that throat swabs be collected only if there is a question of a streptococcal epidemic, diphtheria, candida or gonorrhaea. In other cases, the presence of betahemolytic streptococci, sensitive to both penicillin and erythromycin, is assumed and recourse is not made to tetracycline, ampicillin, cephalosporin or Co-trimoxazole.
A policy of 'treat them all' is rejected as leading to over-consultation, and to unnecessary use of antibiotics with resultant possible side effects, allergy, bacterial drug resistance and soaring costs. The following criteria, one or more of which should be present, were established for the administration of antibiotics: two or more days of fever; red throat or tonsils; tender, big, tonsillar lymph nodes. Using these criteria, antibiotics need not be used in approximately one-third of acute sore throats. If the patient remains unwell one week after onset, blood is examined for evidence of infectious mononucleosis or blood dyscrasia. Urinary tract infection: Our practice was deeply interested in studies of the diagnosis of, and screening for, urinary tract infection. A clinical classification was based on: (1) Acute cystitis (lower urinary tract infection characterized by dysuria and frequency without loin tenderness) which comprised 95 % of acute infections. (2) Acute pyelonephritis (upper tract infection, with or without lower urinary tract infection, and characterized by loin tenderness; fever was seldom demonstrable although often reported by the patient). (3) Asymptomatic bacteriuriasome-times indicative of chronic pyelonephritis and detected by screening. Approximately half the symptomatic urinary tract infections occurred without significant bacteriuria. When infection was confined clinically to the lower urinary tract, the cure rate, as judged by the disappearance of symptoms and, when relevant, of bacteriuria, following the use of antimicrobial drugs, did not depend on either the presence of significant bacteriuria, nor upon the sensitivity patterns of such bacteria to antimicrobial drugs.
Patients were instructed to collect urine at home, us,ng a dip inoculum, and to return both urine and inoculum to the surgery where culture was performed. Positive cultures, together with the refrigerated original urine, were taken to a laboratory for identification and sensitivity testing. In especially important situations (for example, in acute pyelonephritis of pregnancy or of a diabetic) three consecutive urine cultures would be obtained before starting drugs.
Although research protocols demanded that all cases of possible urine infection have urine cultures, culture was deemed unnecessary for the common problem of cystitis occurring not more than once per annum in a young woman. However, urine cultures should be performed in those having symptoms of urinary tract infection and a high risk either of a pre-existing or subsequent anatomical defect in the kidney, prostate or epididyn'is. Such groups include children, males, pregnant women, those with acute pyelonephritis, obstruction, stones, previous pyelonephritis or glomerulonephritis, hypertension, diabetes, those taking steroids, or those with high analgesic consumption. Cultures are arranged if there is a possibility of an unusual cause of urinary tract symptoms, such as gonorrhoea, tuberculosis, neoplasm or atrophic urethritis associated with vulvovaginal atrophy, or when considering problems such as appendicitis, diverticulitis or unusual backache. If cultures prove positive, post-therapy urines are cultured one week and one month after discontinuing drug treatment.
All symptomatic cases are treated with antimicrobial drugs irrespective of any culture results which may later become available. Using the highrisk criteria indicated above, the practitioner will find that cultures before treatment are required in less than 10 % of symptomatic cases. Since he may see approximately 100 cases per annum, he need only refer cultures to the laboratory once monthly.
Respiratory tract disease: It is easy for the practitioner to interpret all acute respiratory tract disease as infective in origin, but it is important to consider possible allergic or irritative causes. The acute disorders are classified on an anatomical basis: rhinosinusitis, with or without otitis media; pharyngotonsillitis; laryngitis; bronchitis. However, many infections involve more than one site.
Sputa from patients with acute purulent bronchitis, without pre-existing lung disease, were cultured and a bacterial pathogen was identified in fewer than 100%. Deep nasopharyngeal swabs in patients with sinusitis, and deep aural swabs from those with acute purulent otitis media, were unhelpful. The respective roles played by allergy and infection in causing sinusitis and laryngitis are confusing, as is pathological change in the vicinity of the ear drum, for much of what is called otitis media may be deep otitis externa.
Routine sputum cultures are unnecessary. Culture is indicated in postinfluenzal pneumonia, lobar pneumonia and pleurisy, and should be accompanied or preceded by blood cultures. Sputum must be cultured whenever tuberculosis is suspected. However, the last case of pulmonary tuberculosis occurred in our practice in 1969. The importance of allergy as a cause of recurrent acute, and of chronic, respiratory tract disease is greatly underestimated, and all too often such patients are repeatedly given unnecessary antibiotics. The important diagnostic features of allergy include the clinical features of rub, itch, sneeze and wheeze. The past medical history of eczema, wheezy bronchitis or asthma (the terms are often confused), or hayfever, and a family history of atopy should also alert the practitioner to the possibility of allergic disease. Clumps of eosinophils in nasal secretions or in sputum are easier to demonstrate than the frequent but marginal increase in peripheral blood eosinophils, and serum IgE estimations are not readily available. The eosinophil is a neglected cell in exudates but can be demonstrated if material from the deep nasopharynx and turbinate mucosa, or fresh sputum, is spread immediately onto a glass slide and fixed with alcohol; a chromotrope stain demonstrates the eosinophils. Clumps of eosinophils in either secretion is the most efficient test for allergic rhinitis or asthma. Skin testing with extracts of grass, house dust, &c. has proved useful in detecting atopic subjects. Skin and soft tissue infections: Skin infection may be a primary infection involving previously normal skin, or secondary to disorders such as eczema, venous ulcer, scabies, shingles or a wound. If the patient is an abnormal host, e.g. diabetic, or has been a hospital inpatient recently (which significantly increases the likelihood of carriage of a widely resistant staphylococcus or an unusual organism) it is particularly important to culture the lesion. Examinations of series of skin and soft tissue infections resulted in a positive isolate of Staphylococcus aureus and/or BHSA in over 80 % of cases. Our staphylococci were invariably sensitive to cloxacillin, almost invariably sensitive to erythromycin, but were resistant sufficiently often to penicillin and tetracycline to preclude their routine use; avoidance of tetracycline is reinforced by the frequency of tetracycline-resistant strains of beta-hkmolytic streptococci.
Anaerobic infection is undoubtedly important in postoperative sepis of the abdomen and genital tracts, but will only be recognized if transport medium is used routinely. Candida and tinea infections are often overlooked or confused, particularly in infected eczema and intertrigo, but candida is readily cultured.
Culture is indicated as a routine measure in abnormal hosts or recent hospital residents. Superficial sepsis is treated with antiseptics; deeper or spreading infections are treated with local Fucidin and oral erythromycin. Pyrexia of unknown origin (PUO): The definition of PUO for general practice is arbitrarily revised so that it is a fever of five days duration without recognized cause and anatomical localization. Within this definition, the practitioner will see approximately 2 or 3 such cases annually.
Apart from full physical examination, including examination of skin, peripheral lymph nodes and pelvis, aspects of the clinical history including drug ingestion, past rheumatic fever or tuberculosis, operations, travel, occupation and animal exposure, are all highly relevant. Initial blood examination includes a full blood count, erythrocyte sedimentation rate and Paul-Bunnell test, consideration of malaria, simple liver-function tests and blood urea, and saving of serum for possible later serological examination. Culture of urine with examination of the deposit for red blood cells and casts as well as leukocytes, culture of stool for bacterial pathogens, culture of blood, and, when available, of sputum for Mycobacterium tuberculosis, are all required. It is traditional to perform the Widal and brucella agglutinations. If the situation remains unresolved one week later, paired sera can be examined for antibodies to Mycoplasma pneumonia, influenza, toxoplasma, cytomegalovirus, &c.
From my own general practice series, completed over seven years, there were 14 cases of intraabdominal or intrathoracic sepsis, 6 of Mycoplasma pneumonia, infection, 4 of infectious mononucleosis, 2 of cytomegalovirus infection and one case each of enteric fever, malaria, tuberculosis, brucellosis, toxoplasmosis and infective endocarditis. Cytology: Conventionally, gynxecological cytology is regarded as a means of recognizing premalignant and early malignant conditions of the cervix, both in screening and diagnostic situations. Although endometrial adenocarcinoma is almost as common a disorder in Surrey as cervical carcinoma, cervical and vaginal vault cytology have only a poorly defined place in the recognition of endometrial lesions.
A cervical smear clinic was set up on my arrival in the practice, and new cases of genital cancer in the subsequent seven years comprised 3 eases of carcinoma in situ of the cervix, 1 case of cervical carcinoma, and 2 of endometrial carcinomathe latter having been unrecognized on cytological examination. Hence a great deal of time was devoted to diagnosing a few cases, if the sole criterion of success is the detection of neoplasia.
In general practice, the most frequently encountered gynecological problems are vaginal discharge, irritation and atrophy, the menopause, subfertility and dysfunctional uterine bleeding. With regard to vaginal discharge, a common problem is the attempted differentiation between 'erosion', and cervicitis which have a remarkably similar appearance. The observer should not be too anxious to assess with the naked eye the likely histology of the red exuding cervix. Examination of a high vaginal swab (HVS) seldom helps in this situation, but a cervical smear will provide information of any premalignant or malignant lesion, of inflammation, of metaplasia, and the activity of an 'erosion'. If there is any question of gonorrhcea, endocervical, urethral and rectal swabs are appropriate. Although trichomonas and candida are characteristically separated by the itchiness engendered by the latter, the distinction is sometimes difficult, particularly if there is any question of vaginal atrophy.
In any situation where atrophy might be considered, a lateral vaginal wall scraping for estimation of karyopyknotic index (KPI) is helpful. Once a practice nurse has been trained to collect such smears, the patients are remarkably cooperative in returning for weekly KPIs. The serial pattern of smears will facilitate management.
It is extremely likely that the next decade will see an expansion in the demand for hormone replacement therapy at and after the menopause; vaginal wall cytology seems the simplest means of determining which patients are most likely to benefit from such treatment.
Subfertility is a common problem. Semen analyses and examination of postcoital samples, together with serial KPIs in conjunction with a temperature chart, will usually provide reasonable information as to the likelihood of ovulation.
Conclusion
These examples demonstrate the range ofpathology in general practice and the likely teaching requirements thereof. Hospital doctors may regard this as dull pathology; if so, they must ask themselves whether this is the scope of pathology which they cover in their teaching both of undergraduates and postgraduates. The majority of medical students will eventually enter general practice. They will have spent a considerable time studying pathology, although practical histopathology and hematology are likely to be neglected once in practice. They will probably need to be able to use a centrifuge, make a blood film, examine urine by microscopy and perform simple inoculation of blood plates. They will require a wide knowledge of microbiology, the uses of antibiotics, routine patterns of biochemical investigation, and a considerable knowledge of allergy and hormonal gynxcology. It is hoped that departments of general practice in the teaching hospitals will carefully consider the pathology content of their courses.
Pathology may be useful in vocational training schemes for general practitioners. My own training in pathology has been a tremendous help in general practice. In a practice with 8000 or more patients, there is sufficient need to justify the use of a partner with a special interest in simple pathological investigations; the value of this is on a par with the more widely-accepted interests in psychiatry or geriatrics. Possibly vocational training schemes for general practice may include attachments to departments of clinical pathology. 
